Gamma- and delta-tocotrienols exert a more potent anticancer effect than alpha-tocopheryl succinate on breast cancer cell lines irrespective of HER-2/neu expression.
Breast cancer is the most common malignancy among women, with an age-specific incidence profile. During the last years much evidence has accumulated demonstrating the anticancer activity of tocotrienols (T3), a subfamily of natural vitamin E (VE). In this study, mouse and human breast cancer cells (with or without HER-2/neu oncogene overexpression) were used to investigate the anticancer effect of alpha-, gamma-, and delta-tocotrienols in comparison with alpha-tocopheryl succinate (alpha-TOS), a synthetic derivative with widely recognized anticancer properties. Human and mouse breast cancer cell lines were used. The effect of VE compounds on cell viability was investigated using Alamar Blue assay. Apoptosis was assessed by propidium iodide and JC-1 staining. Expression of senescence-associated markers was evaluated by RT-PCR and Western blot analysis was used to examine the changes in the expression levels of HER-2/neu. gamma- and delta-Tau3 reduced cell viability with IC(50) values of less than half those of alpha-T3 and alpha-TOS. gamma- and delta-Tau3, and alpha-TOS to a lesser extent, induced apoptosis possibly via the mitochondrial pathway, and the expression of senescent-like growth arrest markers as p53, p21, and p16. Both alpha-TOS and tocotrienols downregulated HER-2/neu in tumor cells overexpressing this oncogene, but this effect did not seem to be essential for the antitumor activity of these compounds. We demonstrate that in HER-2/neu breast cancer cells, the non-alpha form of T3 shows stronger anticancer activity than the synthetic VE-derivative alpha-TOS and this effect occurs independently from the inhibition of HER-2/neu oncogene expression.